Pharmacological and functional evidence for extracellular 3,4-dihydroxyphenylacetic acid as an index of metabolic activity of the adrenergic neurons: an in vivo voltammetry study in the rat rostral ventrolateral medulla.
Catecholamine metabolism was studied in vivo in the C1 adrenergic area of the rostral ventrolateral medulla oblongata in rats, using differential normal pulse voltammetry coupled with an activated carbon fiber microelectrode. Pharmacological evidence indicates that 3,4-dihydroxyphenylacetic acid, the major dopamine metabolite, is responsible for the electrochemical signal appearance in the C1 group, and that it reflects the catecholamine synthesis rate, as previously reported in the locus coeruleus. Indeed, 3,4-dihydroxyphenylacetic acid was estimated to be formed from 77% of the intracellular dopamine, since its synthesis was increased by only 23%, after blockade of the dopamine-beta-hydroxylase activity. Neuronal activation by retrograde electrical stimulation increased the electrochemical signal, as well as hemorrhage and hypotension, suggesting that the level of extracellular 3,4-dihydroxyphenylacetic acid is a good biochemical index of the C1 adrenergic cellular activity in baseline conditions and during cellular activation.